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Benzoylurea compounds, and insecticidat and acaricidal compositions comprising same. 



(st) The invention relates to new benzoylurea compounds 
having insecticidal and acaricidal activity, of the genera) 
formula 



(I) 



CO- 



• NH 



CO 



■ NH 



wherein 

Ri is a hydrogen atom or represents 
atoms; 

Ar is a para-phenylene group or a 
group, which groups may be substituted with 1 or 2 
substiiuents selected from the group consisting of chlorine, 
methyl and trifluoromethyl; 

B is an oxygen atom or represents a group having the 
formula 



1 or 2 halogen 
para-pyridylene 



1-4 carbon atoms; and R is a cycloalkyl group, a cycloalkenyl 
group having 6-12 carbon atoms." which groups may be 
substituted with 1-3 substituents selected from the group 
consisting of alkyl and alkeny! having 1-6 carbon atoms, or 
wherein R is a bi- or polycyclic, saturated or unsaturated, 
hydrocarbyl group, having 8-14 carbon atoms and, if desired, 
substituted with 1-3 substituents selected from the group 
consisting of alkyl and alkenyi having 1-6 carbon atoms; 
with the proviso, that, 

if Ar is a whether or not substituted paraphenylene 
group, and 

R is a whether or not substituted cyclohexylgroup, or a 
saturated bi- or polycyclic hydrocarbyl group having 8-14 
carbon atoms, then B does not represent an oxygen atom. 



O O 

II H || 

-C-O- . -N-C-O- 



R 2 

t 

i 

-O-CH- 

wherein R 2 is a hydrogen atom or an alkyl group having 
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benzoylurea compounds, and insecticidal and acaricidal 
compositions comprising same. 

The invention relates to new benzoylurea compounds and 
to a method of preparing said compounds. The invention 
also relates to compositions having insecticidal and aca- 
ricidal activity and comprising these compounds, and to 
the use of said compositions for controlling insects 
and/or mites. 

It is already known that certain N-benzoyl-N 1 -phenyl- 
urea compounds have an insecticidal activity. From Nether- 
lands Patent Application 7105350 in the name of Applicants 
it. appears that in particular the substitution pattern of 
the benzoyl group has an important influence on said ac- 
tivity. In general, a high insecticidal activity is found 
in benzoylurea compounds the benzoyl group of which is 
substituted in the 2- or 2, 6-positions, for example, with 
one or two halogen atoms. Substituents on the other side 
of the molecule, so in the H 1 -phenyl ring, are less essen- 
tial for the insecticidal activity but can nevertheless 
influence said activity in such manner that the benzoyl- 
urea compound is better or worse suitable for practical 
applications. For example, it appears from an article by 
Wellinga et al.-in J. Agr . Food Chem., Vol . 21, No. 3, 
iy73, p£. 34b-354 that electrons-donating substituents at 
the N 1 -phenyl ring, for example, a methoxy group, adver- 
sely influence the insecticidal activity. 

It has surprisingly been found, that N ' —phenyl ben- 
zoylurea compounds, to the phenyl group of which are 
attached via an oxygen bridge, an oxycarbonyl bridge, an 
oxycarbonylamino bridge or" an alkoxy bridge a whether or 
not substituted cycloalkyl or cycloalkenyl group or a 
bi- or polycyclic hydrocarbyl group, have an interesting 
insecticidal activity. Moreover, an acaricidal activity is 
also found in the new benzoylurea compounds according to 
the invention. 
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Chemically related benzoylurea compounds are described 
in the Netherlands Patent Application 7^05155 in the name 
of Applicants, e.g. N- ( 2-chlorobenzoy 1 ) -N ■ - £4- ( 1-pheny Icy- 
clohexyloxy ) phenyl ] urea. 

As will be clear from the Examples, this known com- 
pound is considerably less active than the new compounds 
of the present" invdn'tfi on;- 

The invention relates to benzoylurea compounds of the 
general formula 



^T^y CO Mri — CO A/// — Ac 



z 



(I) 

wherein is a hydrogen atom or represents 1 or 2 halo- 

gen atoms; 

Ar is a para-phenylene group or a para-pyri- 

dylene group, which groups may be substituted 
with 1 or 2 substituents selected from the 
group consisting of chlorine, methyl and tri- 
f luoromethyl ; 

B is an oxygen atom or represents a group 
having the formula 

o o fi- 



zz i f/ 



-C—0— , ~/Y— C — Q — c»t — 0 — Ctf — 

wherein R 2 is a hydrogen atom or an alkyl 
group having 1-4 carbon atoms; and 
is a cycloalkyl group or a cycloalkenyl group 
having 6-12 carbon atoms, which groups may be 
substituted with 1-3 substituents selected 
from the group consisting of alkyl and alke- 
nyl having 1-6 carbon atoms, or wherein 
is a bi- or polycyclic, saturated or unsatu- 
rated, hydrocarbyl group, having 8-14 carbon 
atoms and, if desired, substituted with 1-3 



JNSDOC1D: <EP 0167197A1J_> 



r 



10 



15 



■30 



0167197 

DIR 0355 

3 

substituents selected from the group consis- 
ting of alkyl and alkenyl having 1-6 carbon 
atoms; 

with the proviso, that, 

if Ar* i s a whether or not Substituted para- 
-phenylene group, and 

R is a whether or not substituted cyclohexyl 
group, or a saturated bi- or polycyclic hy- 
drocarbyl group having 8-14 carbon atoms, 
then B does not represent an oxygen atom. 
These compounds have an interesting insecticidal and 

acaricidal activity as will become apparent from the 

examples. 

Benzoylurea compounds of the general formulae 




/ \—cc-/vrf—co—Mv--(~\—0—-/lf\ 



(II) or 



' c0 — Wff — cc — m — {~\— C — C 

wherein R 1 has the above meaning, 

R 3 is a hydrogen atom or a halogen atom, 
R 4 is a halogen atom, 

R 5 represents 1-3 alkyl or alkenyl groups having 

1-6 carbon atoms, and 
R 6 is a hydrogen atom or represents 1 or 2 sub- 
stituents selected from the group consisting 
of chlorine, methyl and tr i f luoromethyl , 
are to be preferred on account of their high insecticidal 
activities . 

Various compounds of the invention may occur in two 
stereoisomers, namely the d- and the J.-form, while of 
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course mixtures of these stereoisomers are also possible. 
If desired, the stereoisomers can be separated from each 
other by methods known for this purpose, but for practical 
considerations the use of a sterically pure starting mate- 
rial is to be preferred for the preparation of one of the 
stereoisomers in a pure form. 

Examples of new benzoylurea compounds according to the 
invention are : 

( I ) N- ( 2-chlorobenzoy 1 ) -N 1 - ( 2-l-menthyloxy-5-pyr idyl ) urea , 
( 2 ) N — ( 2 , 6-difluorobenzoyl )-N * -~( 2-l-menthyloxy-5-pyridyl ) - 

urea, . s 

( j ) N-benzoyl-N ' - ( 4-dl-menthyloxycarbonylphenyl ) ur ea, 
( 4 ) N- ( 2-chlorbbenzoy 1 ) -N ' - ( 4-dl-menthyloxycarbonyl- 
phenyl) urea, 

( 5 ) N- ( 2 , 6-di f luor obenzoyl ) -N 1 - ( 4-dl-menthyloxycarbonyl- 
phenyl) urea 

(6) N- ( 2-chlorobenzoy 1 (4-dl-menthyloxycarbonylamino- 
phenyl)urea, 

( 7 ) N- ( 2 , b-di f 1 uor obenzoyl ) — N * — ( 4-dl-menthyloxy carbony 1- 

aminophenyi ) urea, 
(b) N-(2, 6-di f luor obenzoyl ) -N ' - ( 4-cyclododecyloxyphenyl ) - 

urea, 

(9) N- ( 2, 6-dif luor obenzoyl) -N ' - ( 4-myrtenyloxyphenyl ) urea, 
( 10) N- (2, 6-dif luor obenzoyl )-N 1 -L4- ( 2-isopropylcyclo- 
hexy loxy carbony 1 ) phenyl] urea, 

(II) tt-U-chlorobenzoyir-N' -C4-(2-isopropylcyclohexyloxy- 
carbonyl )phenyl]urea, 

( 12 ) N- ( 2-chlorobenzoy 1 ) -N 1 —[4- (3,5, 5-tr imethylcyclohexen- 
-2-yloxy ) phenyl J urea, 

(13) N- ( 2 , 6-dif luor obenzoyl )-N ' -[4- ( 3, 5, 5-trimethylcyclo- 
hexen-2-yloxy) phenyl J urea , 

( 14) N- (2-chlorobenzoy 1)-N '-L4- ( 1-cyclohexy 1-n-butoxy ) phe- 
nyl Jurea, 

(15) N- ( 2 , 6-di f luor obenzoyl ) — N ' - L4— ( 1-cyclohexy 1-n-butoxy ) 
phenyl jurea , 

{ 16 ) N— ( 2-chlorobenzoyl ) — N 1 — 14- ( 1-cyclohexy 1-2-methy 1-n- 
-propoxy ) phenyl Durea, 
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(17) N-( 2, 6-dif luorobenzoyl)-tf * - L4- ( l-cyclohexyl-2-methyl- 

-n-propoxy)phenyl]urea v 
( lb ) N- ( 2-chlorobenzoy 1 ) -N ' - 13 , 5-dichloro-4- ( 1-cyclohexyl- 

-n-butoxy )phenyl jurea , and 
( 19) N-(2, 6-dif luorobenzoyl)-N '-[3, 5-dichloro-4- ( 1-cyclo- 

hexyl-n-butoxy)phenyl]urea. 

Related benzoylurea compounds are the subject of the 
non-prepublished European patent application 83201863.4 in 
the name of the Applicant. 

The substances according to the invention may be used 
for the control of insects in agriculture and horticul- 
ture, in forests and in surface water, as well as for the 
protection of textile against attack by, for example, 
moths and carpet beetles, against insects in stocks, for 
example, in stored cereals, and against insects in the 
veterinary and medical-hygienic sectors. 

The substances according to the invention may also be 
used for the control of insects living in the manure of 
warm-blooded animals, such as cows, pigs and hens. For 
this application the active compounds can be administered 
orally to the animals, for example, mixed through the 
food, so that they land in the manure after some time 
("through-feeding"). 

The compounds according to the invention are particu- 
larly active against larvae and eggs of insects. In prin- 
ciple, the compounds may be used against all insects men- 
tioned in Pestic. Sci. y, 373-386 (1978). 

For practical pesticidal application the substances in 
accordance with the invention are usually processed in 
compositions. In such compositions the active substance is 
mixed with solid carrier material or dissolved or dis- 
persed in liquid carrier material, if desired in combina- 
tion with auxiliary substances, for example, emulsufiers, 
wetting agents, dispersible agents and stabilizers. 

Examples of compositions according to the invention 
are aqueous solutions and dispersions, oily solutions and 
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oily dispersions, solutions in organic solvents, pastes, 
dusting powders, dispersible powders, miscible oils, gra- 
nules, pellets and aerosol compositions. 

Dispersible powders, pastes and miscible oils are com- 
5 positions in concentrate form which are diluted prior to 

or during use . 

The invert emulsions and solutions in organic sblvents 0 
are mainly used in air application, namely when large 
areas are treated with a comparatively small quantity of 
10 composition. The invert emulsion can be prepared shortly 

before or even during spraying in the spraying apparatus 
by emulsifying water in an oily solution or an oily dis- 
persion of the active substance. The solutions of the ac- 
tive substance in organic solvents may be provided with a 
15 phytotoxici ty-reducing substance, for example, wool fat, 

wool fatty acid or wool fatty alcohol. 

A few forms of composition will be described in more 
detail hereinafter by way of example. 

Granular compositions are prepared by taking up, for 
20 example, the active substance in a solvent or dispersing 

it in a diluent and impregnating the resulting solu- 
tion/suspension, if desired in the presence of a binder, 
on granular carrier material, for example porous granules 
(for example pumice and attaclay) , mineral non-porous gra- 
25 nules (sand or ground marl), organic granules (for 

example, dried coffee grounds, cut tobacco stems or ground 
corncobs). A granular composition can also be prepared by 
compressing the active substance together with powdered 
minerals in ~the presence of lubricants and binders and 
30 disintegrating the compressed product to the desired grain 

size and sieving it. Granular compositions can be prepared 
in a different manner by mixing the active substance in 
powder form with powdered fillers, and glomulating the 
mixture then with liquid to the desired particle size. 
35 Dusting powders can be obtained by intimately mixing 

the active substance with an inert solid powdered carrier 
material, for example, talcum. 
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Dispersible powders are prepared by mixing 10 to 80 
parts by weight of a solid inert carrier, for example ka- 
olin, a.olomite, gypsum, chalk, bentonite, attapulgite 
colloidal sio 2 or mixtures of these and similar sub- ' 
stances, with 10 to 80 parts by weight of the active sub- 
stance^ to 5 -parts by weight or a dispersing agent, for 
example the lignine sulphonates or alkylnaphthalene sul- 
phonates known for this purpose, preferably also 0 5 to 5 
parts by weight of a wetting agent, for example, fatty 
alcohol sulphates, alkyl aryl sulphonates, fatty acid con- 
densation products, or polyoxyethylene compounds, and fi- 
nally, if desired, other additives. 

For the preparation of miscible oils the active com- 
pound is dissolved in a suitable solvent which preferably 
is poorly water-miscible, and one or more emulsifiers are 
added to this solution. Suitable solvents are, for 
example, xylene, toluene, petroleum distillates which are 
rich xn aromates, for example, solvent naphtha, distilled 
tar orl and mixtures of these liquids. As emulsifiers may 
be used, for example, polyoxyethylene compounds and/or 
alkyl aryl sulphonates. The concentration of the active 
compound in these miscible oils is not restricted to nar- 
row limts and may vary, for example, between 2 and 50% by 
weight. * 

In addition to a miscible oil may also be mentioned as a 
liquid and highly concentrated primary composition a solu- 
tion of the active substance in a readily water-miscible 
liquid, for example, a glycol, a glycol ether, dimethyl- 
formamide, or N-methylpyrrolidone, to which solution a 
dispersing agent, and if desired, a surface-active sub- 
stance has been added. When diluting with water shortly 
before or during spraying, an aqueous dispersion of the 
active substance is then obtained. 

An aerosol composition according to the invention is 
obtained in the usual manner by incorporation the active 
substance, if desired in a solvent, in a volatile liquid 
to be used as a propellant, for example, a mixture of 
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chlorine-fluorine derivatives of methane and ethane, a 
mixture of lower hydrocarbons, dimethyl ether, or gases 
such as carbon dioxide, nitrogen and nitrous oxide. 

Fumigating candles or fumigating powders, i.e. compo- 
sitions which, while burning, can generate a pesticidal 
smoke, are obtained by taking up the active substance in a 
combustible mixture which may contain as a fuel a sugar or 
a wood, preferably in a ground form, a substance to main- 
tain combustion, for example, ammonium nitrate or potas- 
sium chlorate, and furthermore a substance to delay com- 
bustion, for example, kaolin, bentonite and/or colloidal 
silicic acid. 

In addition to the above-mentioned ingredients, the 
agents according to the invention may also contain other - 
substances known for use in this type of agents. For 
example a lubricant, e.g., calcium stearate or magnesium 
stearate, may be added to a dispersible powder or a mix- 
ture to be granulated. "Adhesives" , for example, polyvi- 
nylalcohol, cellulose derivatives or other colloidal mate- 
rials, such as casein, may also be added so as to improve 
the adhesion of the pesticide to the crop. Furthermore , a 
substance may be added to reduce the phy totoxici ty of the 
active substance, carrier material or auxiliary substance, 
for example, wool fat or wool fatty alcohol. 

Pesticidal compounds known per se may also be incor- 
porated in the compositions according to the invention. As 
a result of this the activity spectrum of the composition 
is widened and synergism may occur. 

For use in such a combination composition are to be 
considered the following known insect icidal , acaricidal 
and fungicidal compounds: 
Insectides, for example: 
1. organic chlorine compounds, for example 6,7,8,9,10,10- 
-hexachloro-1 , 5 , 5a, 6 , 9a-hexahydro-6 , 9-methano-2 , 4, 3- 
-benz.o[e]-dioxathiepine-3-oxide; 
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2. 



carbamates, for example, " 2-dimethylamino-5, 6-dimethyl- 
pyrimidin-4-yl dimethyl carbamate and 2-isopropoxyohe- 
nyl methylcarbamate; 

3. di(m)ethyl P ho S phates, for example, 2-chloro-2-diethyl- 
carbamoyl-l-methyl vinyl-, 2- ffi ethoxycarbon y l-l- met hyl^ 

vinyl-, 2-chloro-l-(2,4-dichlorophenyl)vinyl-, and 
2-chloro-l- (2,4, 5-tr ichlorophenyl ) vinyl di ( m ) ethyl- 
phosphate; 

4. 0,0-di(m)ethyl phosphor othi oa t es , for example, 0(S)-2- 
-methylthioethyl-, S-2-ethylsulphinyl ethyl- , S-2-(l- 
-methylcarbamoylethylthio) ethyl-, 0-4-bromo-2 , 5-di- 
chlorophenyl-, D-3, 5, 6-trichloro-2-pyridyi- , o-2-iso- 
propyl-e-methylpyrimidin-4-yl-, and O-4-nitrophenyl 
O.O-di (m) ethyl phosphorothioate; 

5. 0,o-di(m)ethyl phosphorodi thioates , for example, s-me- 
thylcarbamoylmethyl-, S-2-ethylthioethyl- , S-(3,4-di- 
hydro-4-oxobenzo[d>l . 2 , 3-tr iazin-3-ylmethyl } -, s-1 , 2- 
-di (ethoxycarbonyl)ethyl-, S-6-chloro-2-oxobenzoxazo- 
Hn-3-yl me thyl-, and S-2 , 3-dihydro-5-methoxy-2-oxo- 

-1.3 / 4-thiadiazol-3-yl m ethyl O, O-di ( m ) ethylphosphoro- 
dithioete; 

6. phosphonates, for example, dimethyl 2 , 2 , 2-tr ichloro-1- 
-hydroxyethy lphosphonate ; 

7. natural and synthetic pyrethroids; 

B. amidines, for example, N ' — ( 2— methyl— 4— chlorophenyl )— 

-N,N-dimethylformamidine; 
9. microbial insecticides, such as Bacillus thuringiensis ; 

10. carbamoyl-oximes, such as S-methyl N- ( methylcarba- 
moyloxy) thioacetamidate ; and 

11. other benzoylurea compounds, such as N- { 2 , 6-dif luoro- 
benzoyl ) -N ' - ( 4— chlorophenyl } urea . 

Acaricides, f or example: 
1. organic tin compounds, for example, tr icyclohexyl tin 

hydroxade and di Ltri-( 2- m ethyl-2-phenylpropyl ) tinDoxi- 
de ; 
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2. organic halogen compounds, for example isopropyl 4,4'- 
-dibromobenzi late, 2,2, 2-tr ichloro- 1 , 1-di (4-chlorphe- 
nyl ) ethanol and 2,4,5,4* -tetrachlorod i phenyl sulphone ; 

3. synthetic pyrethroids, 

and furthermore : 3-chloro-o(-ethoxyimino-2 , 6-d imethoxyben- 
zyl benzoate and 0,0-dimethyl S-methylcarbamoyl methyl 
phosphorothioate . 
Fungicides, for example: 

1. organic tin compounds, for example, triphenyl tin hy- 
droxide and triphenyl tin acetate; 

2. alkylene bisdithiocarbamates, for example, zinc ethyle— 
nebisdi thiocarbamate and manganese ethylene bisdithio- 
carbamate; 

3. 1-acyl- or 1-carbaraoy l~N-benzimidazole (-2) carbamates 
and 1 , 2-bis ( 3-alkoxycarbonyl -2-thi ureido ) benzene ; 

and furthermore 2 , 4-dinitro-6- ( 2-octylphenylcrotonate ) ; 
1-Lbis (dimethylamino)phosphoryl3-3-phenyl-5-amino-l ,2,4- 
-triazole ; N~tr ichloromethylthiophthalimide ; N-tr ichloro- 
methylthiotetrahydrophthalimide; N-( 1 , 1, 2, 2- tetrachloro- 
ethylthio)-tet rahydrophthal imide ; N-dichlorof luoromethy 1- 
thio-N-phenyl-N , N 1 -dimethylsulphamide ; tet rachloroiso- 
phthaloni tr ile ; 2- (4 1 -thiazolyl )benzimidazole ; 5-butyl-2- 
-ethylamino-6-methylpyr imidine-4-yl-dimethylsulphainate ; 
1- ( 4-chlorophenoxy ) - 3 , 3-d ime thy 1-1 ( 1 , 2 , 4-tr iazole-l-yl ) -2 
-butanone ; <X- ( 2-chl or ophenyl )-<*/- ( 4-chiorophenyl ) -5-pyr imi 
dinemethanol ; 1- ( i sopropylcarbamoy 1 ) -3- ( 3 , 5-dichloropTie- 
nyl) hydantoin; N-( 1, 1, 2 , 2-tetrachloroethyrthiby-4-cycrb- 
hexene-1, 2 -car box imide ; N-tr ichloromethylmer cap to-4-cyclo 
hexene-1 , 2-dicarbox imide; N-tr idecy 1-2 , 6-diroethylmorpboli 
ne; metal salts of e thy lphosphi te ; and N- ( 2 , 6-dime thy Iphe 
nyl-N-methoxyacetyl )alanine methylester; or mixtures of 
these compounds. 

The dosage of the i nsecticidal composition according 
to the invention desired for practical application will, 
of course, depend on various factors, for example, 
application area, selected active material, composition 
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form, nature and extent of the infection, and the weather 
conditions. 

In general it holds that favourable results are 
achieved with a dosage which corresponds to 1 to 5,000 g 
of the active substance per hectare. 

For the above-described "through-feeding" the active 
substance is mixed through the food in a quantity which is 
effective for insecticidal applications. 

The compounds- according to the invention are novel 
substances which can be prepared in a manner known per se 
for related compounds. 

For example, the compounds according to the invention 
can be prepared by reacting a substituted aniline of the 
general formula 

R - B - Ar - NH 2 

wherein R, B and Ar have the above meanings, 
with a benzoylisocyanate of the general formula 




C 0 — - A/C C 

wherein R-^^ also has the above meaning. 

The novel compounds according to the invention can 
also be prepared by reacting a substituted benzamide of 
the general formula 



wherein R 1 has the above meaning, 

with an isocyanate of the general formula 

R - B - Ar - NCO 



wherein R^ , B and Ar also have the above meanings. 
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The above reactions are preferably carried out in the 
presence of an organic solvent, for example, an aromatic 
hydrocarbon, an alkyl halide, a cyclic or non-cyclic dial- 
kyl ether, or acetonitrile, at a reaction temperature be- 
tween 0°C and the boiling-point of the solvent used. 

Although the above- indicated^methods of preparations- 
are the best suitable, the novel compounds may also be 
prepared in a different way, for example, as described in 
the above-mentioned Netherlands Patent Application 7105350 
or according to the methods described in Netherlands Pa- 
tent Applications 7806678 or 8005588. 

The invention will now be described in greater detail 
with reference to the ensuing specific examples. 

EXAMPLE I 

Preparation of N- ( 2 , 6-dif luorobenzoyl ) -N 1 - ( 4-dl-menthyl- 
oxycarbonylphenyl ) urea . (5) 

0.92 g of 2 , 6-dif luorobenzoyli socyanate were added to 
a solution of 1.37 g of 4-dl-menthyloxycarbonylaniline in 
50 ml of dry diethyl ether while stirring at room tempera- 
ture. 

After stirring for an additional half hour and adding 
50 ml of petroleum ether (40-60) the formed precipitate 
was sucked off, washed with petroleum ether and dried. The 
desired product was obtained in a yield of 2.0 g; melting- 
-point 169-170°C. The starting aniline was obtained from- 
the corresponding nitro compound by reduction with hydro- 
gen under the influence of Raney nickel as a catalyst, 
ethyl acetate being used as a solvent. 1-Ni tro-4-dl-men- 
thyloxycarbonylbenzene was prepared by reaction of dl- 
-menthol with 4-ni t robenzoy Ichlor i de . 

In a corresponding manner, in which if desired, in- 
stead of diethyl ether acetonitrile was used as a solvent 
for the urea-formation, the following compounds were pre- 
pared; the compound numbers correspond with the numbers 
given before in the specification: 



tNSDOCID: <EP 0167197A1 J_> 



compound no, melting point 



1 


174-176°C 


2 


144-147"C 


3 


222-223°C 


4 


195-196°C 


5 


169-170°C 


6 


193-196°C 


7 


196-202°C 


8 


172-184°C 


9 


168-169°C 


10 


203-205°C 
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compound no . melting point 



11 


162-163°C 


12 


189-190°C 


13 


182-183°C 


14 


54- 57°C 


15 


1 23-13 0°C 


16 


133-141 'C 


17 


116-123°C 


18 


154-166°C 


19 


98-110 °C 



EXAMPLE II 

(a) Preparation of a solution of an active substance, 
namely 

N- ( 2 , 6-dif luorobenzoyl ) -N ' - ( 4-l-menthyloxy-5-pyridyl )- 
urea (2), in a water-mi scible liquid ("liquid"). 
10 g of the above active substance were dissolved in a 
mixture of 10 ml of isophorone and approximately 70 ml 
of dimethylf ormamide, after which polyoxyethylene gly- 
col ricinyl ether as an emulsifier was added in a 
quantity of 10 g. 

The other active substances were processed to 10% or 
20% "liquids" in a corresponding manner. 
In a corresponding manner, "liquids" were obtained in 
N-methylpyrrolidone, dimethylf ormamide , and a mixture 
of N-methylpyrrolidone and isophorone as solvents. 

(b) Preparation of a solution of the active substance in 
an organic solvent. 

200 mg of the active substance to be investigated were 
dissolved in 1,000 ml of acetone in the presence of 
1.6 g of nonylphenolpolyoxyethylene. After pouring in 
water, this solution may be used as a spraying liquid. 

(c) Preparation of an emulsifiable concentrate of the ac- 
tive substance. 

10 g of the active substance to be investigated were 
dissolved in a mixture of 15 ml of isophorone and 70 
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ml of xylene; 5 g of a mixture of a polyoxyethy lene 
sorbitan ester and an alkyl benzene sulphonate as an 
emulsifier were added to this solution, 
(d) Preparation of a dispersible powder (W.P. ) of the ac- 
5 t ive substance . 

25 g of the active substance to be investigated were 
mixed with 68 g of kaolin in the presence of 2 g of 
sodium butylnaphthalene sulphonate and 5 g of lignine 
sulphonate. 

1C (e) Preparation of a suspension concentrate (flowable) of 

the active substance. 

A mixture of 10 g of active substance, 2 g of lignine 
sulphonate and 0,8 g of sodium alkylsulphate were sup- 
plied with water till a total amount of 100 ml. 
15 (f) Preparation of a granule of the active substance. 

7.5 g of active substance, 5 g of sulphite lye and 
87.5 g of ground dolomite were mixed, after which the 
resulting mixture was processed to a granular composi- 
tion by means of the so-called compacting method. 

20 

EXAMPLE 111 

Young Brussels sprouts plants, approximately 15 cm 
high, were sprayed till run-off with compositions obtained 
according to Example II (b) in various concentrations; to 
25 these compositions had been added in addition approximate- 

ly 250 mg of an alkylated phenol polyoxyethylene compound 
(Citowett) per litre. After the plants had dried, they 
were placed in cylinders of plexiglass and then infected 
with 5 larvae of Pieris brassicae (cabbage white butter- 

30 fly) in the third larval stage (L3). The cylinders were 

then covered with a gauze and stored, an alternating 
light-dark cycle of 16 hours light and 8 hours dark being 
used; temperature in the light 24°C f rel. humidity (RH) 
70%; temperature in the dark 19°C. 80-90% RH. After 5 days 

35 the mortality percentage of the larvae was established. 

Each experiment was carried out in triplicate. The average 

results of the experiments are recorded in Table A below. 

3NSDOCID: <EP 0167197A1 J_> 
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10 



The meanings of the symbols in the table are as follows: 
+ = 90-100% mortality 
+ = 50-90% mortality 
- = <50% mortality 

N- ( 2-chlorobenzoyl ) -N ' -4-( 1-phenylcyclohexylbxy )phenyl 
urea ("known") has been included in the tests by way of 
comparison. 

TABLE A 





Insecticidal activity 


against 


larvae 


(L3) 


Of 


Pieris brassicae 




Comp. no. 


Concent rat ion 


in mg 


of active 


substance per litre 


15 




3 00 


100 


30 


10 


3 


1 


0.3 


0.1 0.03 




(1) 




+ 


+ 




+ 


+ 








(2) 


+ 




+ 


+ 




+ 


+ 


+ . - 




(3) 


■ ' + 


+ 


+ 




+ 










(4) 




. + 






+ 








20 


(5) 


+ 




+ 


+ 




+ 


-r 






(6) 


+ 


+ 


+ 


+ 












(7) 


+ 


+ 


+ 


• + 












(8) 


+ 


+ 


+ 


+ 












(10) 




+ 




+ 


+ 


+ 


+ 




25 


(12) 


+ 


+ 




+ 


+ 


+ 








(13) 






+ 


+ 


+ 


+ 


+ 






"known" 


+ 


+ 















30 



35 



Note: If the test results do not finish with a "-" sign, 
the tests have not been completed. 

Liquid insecticidal compositions are used in practice 
in quantities of approximately 1,000 litres per hectare. 
The coverage of the plants with the composition, however, 
is considerably less good in practice than in a laboratory 
or glasshouse experiment as decribed herein before. It has 
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hence been found that in practice the dose is to be in- 
creased by a factor 10 to obtain the same efficiency. 

So in practical applications the above quantities with 
insecticidal activity correspond to approximately 3 to 
5 approximately 37000 g of" active substance per hectare; 1 

EXAMPLE IV 

20 Larvae of Aedes aegypt i (yellow-fever mosquito) 
were placed in various concentrations of aqueous suspen- 
se* sions of the active substances obtained according to exam- 
ple. II (e). The suspensions were kept at a temperature of 
25°C for 10 days, during which incubation period the lar- 
vae were fed with an aqueous suspension of powdered brown, 
bread and yeast. After 10 days the mortality percentage 
■15 was determined taking the natural mortality into account. 

The results of the experiment are recorded in Table B. The 
meaning of the symbols is the same as in Example III. 

TABLE B 



Insect icidal act i vi ty 


against 


larvae 


(LI) 


of 


Aedes aegypti 


Comp - no - 


Concentration in mg 


of active 


substance per litre 


1 


0.3 


0.1 


0.03 


0. 


01 


0.003 0.001 


(2) 




+ 


+ 










(7) 




+ 


+ 










(8) 




+ 


+ 


+ 






+ - 


(12) 


+ 




+ 


+ 




+ 




(13) 


. + 




+ 


+ 




+ 


+ - 


(15) 


+ 




+ 


+ 








(17) 


+ 


+ 


+ 


+ 








(18) 


+ 


+ 


+ 










(19) 


+ 




+ 


+ 
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EXAMPLE V 

The growth tops of broad beans were removed in such a 
way that four well developed leaves remained. The plants 
were sprayed till run-off with compositions obtained ac- 
cording to Example II (b) in various concentrations; to 
these compositions had moreover been added approximately 
250 mg of Citowett per litre. After the plants had dried, 
they were placed in perspex cylinders and then infected 
with 5 larvae of Spodoptera littoralis (Egyptian cotton 
leaf worm) in the third larval stage (L3). The cylinders 
were then covered with a gauze and then stored as 
described in Example III. After 5 days the mortality per- 
centage of the larvae was established. Each experiment was 
carried out in triplicate. The average results of the ex- 
periments are recorded in table C. The meanings of the 
symbols are the same as in Example III. 

TABLE C 



Insecticidal activity against larvae (L3) of Spodoptera 
littoralis 



30 



Comp. no. 


Concentrat ion 


in mg 


of active 


substance 


per 


litre 


300 


100 


30 


10 


3 


1 


0 


.3 


(1) 


+ 




+ 


+ 




+ 






(2) 


+ 


■ + 






+ 


+ 






(3) 


+ 




+ 


+ 


+ 








(4) 


+ 


+ 




+ 


+ 












+ 


+ 


+ 


+ 








(6) 




+ 






+ 








(7) 


+ 


+ 














(8) 


+ 




+ 


+ 


+ 








(9) 


+ 


+ 














(10) 


+ 


+ 


+ 




+ - 


+ 






(13) 


+ 






+ 


+ 


+ 
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In practice the above quantities with insecticidal 
activity correspond to approx. 10 to approx. 3,000 g of 
active substance per litre. 

EXAMPLE VI 

Young potato plants, approx. 15 cm high, were sprayed 
with the compositions obtained according to Example II (b) 
in various concentrations; in addition approx. 250 mg of 
Citowett per litre had been added to these compositions. 
After the plants had dried, plexiglass cylinders were 
placed over the plants. The plants were then infected with 
10 larvae of Leptinotarsa decemlineata (Colorado potato 
beetle) in the third larval stage (L3). The infected 
plants were stored as indicated in Example III. After 5 
days the mortality percentage of the larvae was estab- 
lished. The experiments have been carried out in tripli- 
cate. The average results of the experiments are recorded 
in table D below. The meanings of the symbols are the same 
as in Example III. The same "known" compound was used as 
in Example III. 

TABLE D 

Insecticidal activity against larvae (L3) of Leptinotarsa 
decemlineata 



Comp . no . 


Concentration 


in mg 


of active 


substance per litre 


300 


100 


30 


10 


3 


(2) 




+ 


+ 


+ 




(3) 


+ 


+ 








(4) 


+ 


+ 


+ 


+ 




(5) 


+ 




+ 


+ 




(6) 


+ 


+ 


+ 






(7) 


+ 




+ 


+ 




(b) 


+ 


+ 


+ 


+ 


+ 


(9) 


+ 


+ 


+ 






(10) 


+ 


+ 


+ 




+ 
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Ins ecticidal activity against larvae (L3) of Leptinotarsa 
decemlineata 



Comp . no. 


Concentration* 


in mg 


of active 


substance 'pter litre 


300 


100 


30 


10 


3 


1 


0.3 


(12) 




+ 


+ 


+ 


+ 




+ 


(13) 










+ 




+ 


(14) 


+ 




+ ' 










(15) 


+ 




■ + 


+ 








(17) 


+ 


+ 


+ 










(18) 




+ 


+ 


+ 








(19) 








. + 


+ • 







In practice the above quantities with insecticidal 
activity correspond with approx. 30 to approx. 3000 grams 
of active substance per hectare. 



EXAMPLE VI 1 

Acaricidal activity against larvae and eggs of Tetra- 
nychus cinnabar inus . 

Dwarf French bean plants (Phaseolus vulgaris) having 
two well developed leaves were infected with Tetranychus 
cinnabar inus (carnation spider mite) by placing a given 
number of adult female mites on the plants. Two days after 
the infection the plants with the adult mites present 
thereon were sprayed till run-off with compositions ob- 
tained according to Example 11 (b) in various concentra- 
tions; to these compositions had moreover been added ap- 
proximately 150 mg of an alkylated phenolpolyoxyethy lene 
compound (Citowett) per litre. 5 Days after spraying, the 
adult insects were removed from the plants. The plants 
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were stored for 2 weeks in a space with controlled tempe- 
rature (T) and relative humidity (RH), an alternating 
light-dark cycle being used of 16 hours light and 8 hours 
dark. Light: T approximately 24°C, RH approximately 70%; 

3 darkt T- ^pfrox±mately-a9°C, RH 80-90%. The reduction- of - ~ 

the population, i.e. the mortality of the larvae and eggs 
as compared with plants not treated with chemicals was 
established. The experiment was carried out in triplicate. 
When using a composition which contained compound (15) as 

10 the active substance, a reduction of the population with 

approx. 100% as compared with plants not treated with 
chemicals was found. 

15 



2C 



25- 
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CLAIMS : 



1. Benzoylurea compounds of the general formula 




Y 



CC Aty CO —A/// Ax — B — Z 



(I) 

wherein ^ is a hydrogen atom or represents 1 or 2 halo- 
gen atoms; 

Ar is a para-phenylene group or a para-pyridyle- 
ne group, which groups may be substituted 
with 1 or 2 substituents selected from the 
group consisting of chlorine, methyl and tri- 
f luoromethyl ; 

B is an oxygen atom or represents a group 
having the formula 

0 ft/ i 1 - 

— L — C— , — A/ — C— C— —Q — C/f — 

wherein R 2 is a hydrogen atom or an alkyl 
group having 1-4 carbon atoms; and 

R is a cycloalkyl group or a cycloalkenyl group 
having 6-12 carbon atoms, which groups may be 
substituted with 1-3 substituents selected 
from the group consisting of alkyl and alke- 
nyl having 1-6 carbon atoms, or wherein 

R is a bi- or polycyclic, saturated or unsatu- 
rated, hydrocarbyl group, having 8-14 carbon 
atoms and, if desired, substituted with 1-3 
substituents selected from the group consis- 
ting of alkyl and alkenyl having 1-6 carbon 
atoms ; 

with the proviso, that, 

if Ar is a whether or not substituted para- 
-phenylene group, and 
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R is a whether or not substituted cyclohexyl- 
group, or a saturated bi- or polycyclic hy- 
drocarbyl group having 8-14 carbon atoms, 
then B does not represent an oxygen atom. 
2. Benzoylurea compounds" as claimed in Claim 1" of the 
general formula 





CC /V* — cc — /wy — f J — 0 — 

6 (id 

wherein R 3 is a "hydrogen atom or a halogen atom, 
is a halogen atom, 
R 5 represents 1-3 alkyl or alkenyl groups having 

1-6 carbon atoms, and 
R 6 is a hydrogen atom or represents 1 or 2 sub- 
stituents selected from the group consisting 
of chlorine, methyl and tri f luormethyl . 
3. Benzoylurea compounds as claimed in Claim 1 of the 
general formula 

(III) 



wherein R 1 has the meaning given in Claim 1, and 

r p and R c have the meanings given in Claim 2. 
5 o 

4. A method of preparing new benzoylurea compounds, 
characterized in that compounds of the general formula I, 
whrein R 1# Ar, B and R have the meanings given in Claim 
1, are prepared by reacting a compound of the general for- 
mula 

/" \—co— V 
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wherein has the meaning given in Claim 1, and 

* is an amino group or an isocyanato group, 
with a compound of the general formula 

R - B - Ar - Z 

wherein R, B and Ar have the meanings given in Claim 1, 

and Z is an isocyanato group or an amino group, with 
the provisos, that if Y is an amino group then Z is an 
isocyanato group, and if Y is an isocyanato group then Z 
is an amino group. 

5. A composition having insecticidal and acaricidal 
activity, characterized in that, in addition to a liquid 
or solid inert carrier material, the composition comprises 
a compound of the general formula I , wherein R Ar, B 
and R have the meanings given in Claim 1. 

6. A composition as claimed in Claim 5, characterized 
in that the active constituent is a compound of -the gene- 
ral formula 11, wherein R 3 , R 4 and R 5 have the 
meanings given in Claim 2. 

.7. A composition as claimed in Claim 5, characterized 
xn that the active consituent is a compound of the general 
formula 111, wherein R x has the meaning g iven in Claim 
1, and R 5 has the meaning given in Claim 2. 

B- A method of preparing a composition having insecti- 
cxdal and acaricidal activity, characterized in that a 
compound of the general formula I, wherein R^ Ar, B and 
R have the meanings given in Claim 1, is included into a 
liquid or solid inert carrier material, if desired while 
adding other pesticidal compounds, articifial manures 
and/or auxiliary substances. 

9. A method of controlling insects and/or mites cha- 
racterized in that the infected area is treated with a 
composition as claimed in any of the claims 5 to 7 in a 
dosage from 1 to 5,000 g of active substance per hectare 
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